Molecular cloning, recombinant gene expression, and antifungal activity of cystatin from taro (Colocasia esculenta cv. Kaosiung no. 1).
A cDNA clone, designated CeCPI, encoding a novel phytocystatin was isolated from taro corms (Colocasia esculenta) using both degenerated primers/RT-PCR amplification and 5'-/3'-RACE extension. The full-length cDNA gene is 1,008 bp in size, encodes 206 amino acid residues, with a deduced molecular weight of 29 kDa. It contains a conserved reactive site motif Gln-Val-Val-Ser-Gly of cysteine protease inhibitors, and another consensus ARFAV sequence for phytocystatin. Sequence analysis revealed that CeCPI is phylogenetically closely related to Eudicots rather than to Monocots, despite taro belonging to Monocot. Recombinant GST-CeCPI fusion protein was overexpressed in Escherichia coli and its inhibitory activity against papain was identified on gelatin/SDS-PAGE. These results confirmed that recombinant CeCPI protein exhibited strong cysteine protease inhibitory activity. Investigation of its antifungal activity clearly revealed a toxic effect on the mycelium growth of phytopathogenic fungi, such as Sclerotium rolfsii Sacc. etc., at a concentration of 80 microg recombinant CeCPI/ ml. Moreover, mycelium growth was completely inhibited and the sclerotia lysed at a concentration of 150-200 microg/ml. Further studies have demonstrated that recombinant CeCPI is capable of acting against the endogenous cysteine proteinase in the fungal mycelium.